The role of L-aromatic amino acid decarboxylase in serotonin-stimulated aldosterone secretion in response to salt intake.
In this study we tested a new hypothesis namely that serotonin (5-hydroxytryptamine, 5-HT) could be synthesised within the zona glomerulosa of the rat adrenal gland from exogenous 5-hydroxytryptophan (5-HTP) by the enzyme L-aromatic amino acid decarboxylase (L-AAAD). A specific monoclonal antibody against L-AAAD showed that the enzyme was present predominantly in the adrenal medulla but also in the zona glomerulosa and zona fasciculata. Wistar rats, maintained on a normal (NS), low (LS) or high (HS) salt diet for one week, were sacrificed by decapitation, blood samples taken and the adrenal glands removed. Plasma aldosterone concentrations were significantly higher in the LS diet group (2.91 +/- 0.35 nM) and significantly lower in the HS diet group (0.261 +/- 0.55 nM) compared with the NS diet group (1.025 +/- 0.133 nM) (p < 0.001). Capsules from the LS diet group synthesised significantly higher maximal levels of 5-HT (2615.463 +/- 480.88 nM/mg protein) than capsules from the NS (1219.117 +/- 150.259 nM/mg protein) and the HS (968.477 +/- 214.485 nM/mg protein) salt diet groups (p < 0.05). Maximal aldosterone secretion in adrenal capsules obtained from rats on the LS diet (73.428 +/- 4.053 nM/mg protein) was significantly higher than in those obtained from rats on the NS diet (41.658 +/- 1.87 nM/mg protein) (p < 0.05). Maximal aldosterone secretion in adrenal capsules from the HS diet group (30.624 +/- 2.114 nM/mg protein) was significantly lower than in the capsules from both the LS and NS groups (p < 0.05). Carbidopa (10(-4) M), a specific inhibitor of L-AAAD, markedly attenuated the secretion of aldosterone when adrenal capsules from all three salt diet groups were incubated with 10(-4) M 5-HTP (p < 0.05), but had no significant effect on basal aldosterone secretion. These results clearly demonstrate that L-AAAD is not only present in the medulla, but also in the zona glomerulosa and zona fasciculata of the rat adrenal gland. In addition, 5-HT can be synthesised in the zona glomerulosa/capsular region of the rat adrenal gland and both its biosynthesis and its ability to stimulate aldosterone secretion is increased by sodium depletion and attenuated by sodium loading. This raises the interesting possibility that L-AAAD could play a role in the regulation of aldosterone secretion during sodium deficiency in the rat by converting circulating 5-HTP (which is present in blood at concentrations exceeding 1 micromolar) into 5-HT within the adrenal cortex.